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CLAIMS 

1. Recombinant proteins comprising two superdomains, separated by a 
spacer sequence (linker), obtained combining the HL and K1-K4 domains 

5 of HGF and MSP a chains. 

2. Recombinant proteins as claimed in claim 1 , of general formula (I): 

[A] - B - [C] - (D)y (I) 

in which 

[A] corresponds to the sequence (LS) m -HL-Kl^(K2) ir (K3) 0 -(K4) p 
10 wherein (the numbering of the following amino acids refers to the HGF 
and MSP sequences as reported in Fig. 1 and 2, respectively): 
LS is an amino acid sequence corresponding to residues 1-31 of HGF or 1- 
18 of MSP; 

HL is an amino acid sequence derived from the a chain of HGF starting 
15 between residues 32-70 and ending between residues 96-127; or it is an 
amino acid sequence derived from the a chain of MSP starting between 
residues 19-56 and ending between residues 78-109; 

Kl is an amino acid sequence derived from the a chain of HGF starting 
between residues 97-128 and ending between residues 201-205; or it is an 
20 amino acid sequence derived from the a chain of MSP starting between 
residues 79-1 10 and ending between residues 186-190; 

K2 is an amino acid sequence derived from the a chain of HGF starting 
between residues 202-206 and ending between residues 283-299; or it is 
an amino acid sequence derived from the a chain of MSP starting between 
25 residues 187-191 and ending between residues 268-282; 
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K3 is an amino acid sequence derived from the a chain of HGF starting 
between residues 284-300 and ending between residues 378-385; or it is 
an amino acid sequence derived from the a chain of MSP starting between 
residues 269-283 and ending between residues 361-369; 
K4 is an amino acid sequence derived from the a chain of HGF starting 
between residues 379-386 and ending between residues 464-487; or it is 
an amino acid sequence derived from the a chain of MSP starting between 
residues 362-370 and ending between residues 448-481; 
m, n, o, p are 0 or 1; 

the sum n + o + p is an integer from 1 to 3 or 0, with the proviso that 
n > o > p; 

B is the sequence [(X) q Y] r , wherein X = Gly and Y = Ser, or Cys, or Met, 
or Ala; 

q is an integer from 2 to 8; 
r is an integer from 1 to 9; 

[Cj corresponds to the sequence HL-Kl-(K2) s -(K3) t -(K4) u 
wherein HL, K1-K4 are as defined above, 

s, t, u are 0 or 1; the sum s + t + u is an integer from 1 to 3 or 0, with the 
proviso that s > t > u; 

D is the sequence W-Z, wherein W is a conventional proteolytic site, Z is 
any tag sequence useful for the purification and detection of the protein; y 
is 0 or 1. 

3. Recombinant proteins according to claims 1-2, m which the HL 
domain is a sequence of HGF a chain ranging from amino acids 32 to 127, 
or a sequence of MPS a chain ranging from amino acids 19 to 98; the Kl 
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domain is a sequence of HGF a chain ranging from amino acids 12S to 
203, or a sequence of MPS a chain ranging from amino acids 99 to 188; 
the K2 domain is a sequence of HGF a chain ranging from amino acids 
204 to 294, or a sequence of MPS a chain ranging from amino acids 189 

5 to 274; the K3 domain is a sequence of HGF a chain ranging from amino 

> 

acids 286 to 383, or a sequence of MPS a. chain ranging from amino acids 
275 to 367; the K4 domain is a sequence of HGF a chain ranging from 
amino acids 384 to 487, or a sequence of MPS a chain ranging from 
amino acids 368 to 4.77. 
10 4. Recombinant proteins according to claims 1-3 of formula. (II): 
LSmsp-HL M sp-K1 M sp-K2msp-L-HLhgf-K.1 hgf-K2 H gf-D (II) 
in which LS M sp is the sequence 1-18 of MSP, HL MSP is the sequence 19-56 
of MSP, Kl 

msp is the sequence 99-188 of MSP, K2 MSP is the sequence 
189-274 of MSP, HL HG f is the sequence 32-127 of HGF, K1 HG f is the 
15 sequence 128-203 of HGF, K2 HG f is the sequence 204-294 of HGF, L is 
the sequence (Gly 4 Ser)3, D is the sequence Asp 4 -Lys-His6- 

5. Recombinant proteins according to claims 1-3 of formula (III): 
LShgf-HLhgf-K1hgf-K2hgf-L-HL H gf-K1 hgf -K2 hgf -D (III) 

in which HL HGF , K1 HG f, K2 hgf , L and D are as defined in claim 4, LS HG f 
20 is the sequence 1-31 of HGF. 

6. Nucleotide sequences encoding for the recombinant proteins of 
claims 1-5. 

7. Expression vectors comprising the nucleotide sequences of claim 6. 

8. Prokaryotic or eukaryotic host cell transformed with the expression 
25 vector of claim 7. 
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9. Process for preparing the recombinant proteins of claims 1-5, which 
comprises the following steps: 

a) construction of DNA encoding the desired protein; 

b) insertion of DNA in an expression vector; 

c) transformation of a host cell with recombinant DNA (rDNA); 

i 

d) culture of the transformed host cell so as to express the recombinant 
protein; 

e) extraction and purification of the produced recombinant protein. 

10. Process according to claim 9, wherein the host cell is kidney 
epithelial BOSC cell or SF9 insect cell. 

11. Recombinant proteins of claims 1-5 for use as therapeutical agents. 

12. Use of recombinant proteins of claims 1-5 in the manufacture of a 
medicament for the prevention or treatment of chemotherapeutic-induced 
toxicity. 

13. Use according to claim 10, wherein the chemotherapeutic-induced 
toxicity is myelotoxicity, kidney toxicity, neurotoxicity, mucotoxicity and 
hepatotoxicity. 

14. Pharmaceutical compositions containing an effective amount of the 
recombinant proteins of claims 1-5, in combination with 
pharmacologically acceptable excipients. 
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I. Basis of the report 

1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.) : 

Description, pages: 

1 -30 as originally filed 

Claims, No.: 

1-13 as received on 13/03/2000 with letter of 13/03/2000 

Drawings, sheets: 

1/19-19/19 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 

see separate sheet 

II. Priority 

1 . □ This report has been established as if no priority had been claimed due to the failure to furnish within the 

prescribed time limit the requested: 

□ copy of the earlier application whose priority has been claimed. 

□ translation of the earlier application whose priority has been claimed. 

2. □ This report has been established as if no priority had been claimed due to the fact that the priority claim has 
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been found invalid. 

Thus for the purposes of this report, the international filing date indicated above is considered to be the relevant date. 
3. Additional observations, if necessary: 
see separate sheet 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 

claims Nos. 10-1 2 with regard to industrial appl. 

because: 

B the said international application, or the said claims Nos. 10-12 with regard to industrial applicability relate to 
the following subject matter which does not require an international preliminary examination (specify?): 

see separate sheet 

□ the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 



Yes 
No: 



Claims 
Claims 



1 



13 



Inventive step (IS) 



Yes 
No: 



Claims 
Claims 



1 



13 



Industrial applicability (I A) Yes: Claims 1-9 and 13 

No: Claims 

2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 



Form PCT/IPEA/409 (Boxes I- VIII. Sheet 3) (January 1994) 



INTERNATIONAL PRELIMINARY International application No. PCT/EP99/00478 
EXAMINATION REPORT - SEPARATE SHEET 



1 . Additional remarks to item I (basis of opinion) 

- since all the sequences of the second Listing received the 03.03.1999 (SEQ ID N°1 
to 16) were filed with the present application, said listing is considered to meet the 
to requirements of Article 34(2b) and Rule 70.2 (c) PCT. 

- the amended set of claims filed with the letter dated 13.03.2000 fulfill the 
requirements of Article 34 (2b) and Rule 70.2 (c) PCT. 

Thus, the present international preliminary examination report is based on the 
amended set of claims. 

2. Additional remark to item II (priority, Article 8 PCT) 

The right of priority covers only those elements included in the priority document 
(Article 8 PCT). Actually, the IPEA considers that at least a part of the subject-matter 
disclosed within the present application does not seem to have a basis in the 
application whose priority is claimed: for example, claims 8-9 as well as the subject- 
matter described within examples 1c, 4b, 5 and 6 and figure 8. 

3. Additional remark to item III (no opinion) 

Claims 10-12 relate to subject-matter considered by this Authority to be covered by 
the provisions of Rule 67.1 (iv) PCT (medical use). Consequently, no opinion will be 
formulated with respect to the industrial applicability of the subject-matter of these 
claims (Article 34(4)(a)(i) PCT). 

4. Additional remarks to item V (reasoned statement under Rule 66.2(a) (ii) with 
regard to novelty, inventive step or industrial applicability) 

4.1 Present application 

The present application discloses recombinant proteins comprising two structural 
domains obtained by combination of the hairpin loop (HL) and kringle (K1 to K4) 
domains of hepatocyte growth factor (HGF) and/or macrophage stimulating protein 
(MSP) a subunits, which are linked together by a_spacer sequence (linker). In 
particular, the engineered factors comprise two domains ([A] and [C]) separated by 
a spacer (B), each of them comprising at least an hairpin loop (HL) and the kringle 
1 domain (K1) of HGF and/or MSP (see formula I). Two recombinant proteins are 
exemplified: 

- Metron Factor 1 (Metron F-1) comprises sequence 1-56 and 99-274 of MSP linked 
with the sequence (Gly 4 Ser) 3 to sequence 32-294 of HGF, followed by the tag 
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sequence Asp 4 -Lys-His 6 . 

- Magic Factor 1 (Magic F-1) consists of sequence 1-294 of HGF linked with the 
sequence (Gly 4 Ser) 3 to sequence 19-274 of MSP, followed by the tag sequence Asp 4 - 
Lys-His 6 . 

Also disclosed are nucleotides sequences encoding said proteins, expression vectors 
comprising said nucleotides, host cells transformed by said vectors, and process for 
preparing said recombinant proteins, using for example kidney BOSC cell or SF9 
insect cell. Finally, the application discloses said proteins for use as therapeutical 
agents, their use in the manufacture of a medicament for the prevention or treatment 
of chemotherapeutic-induced toxicity and pharmaceutical compositions containing 
an effective amount of said proteins combined with a pharmacologically acceptable 
excipient. 

4.2 Prior art documents 

The following documents are considered to be relevant for assessing the novelty and 
inventiveness of the claimed subject-matter: 
D1: WO-A-9323550 

D2: Embo J., vol. 13, n°15, 1994, Gaudino et al., p. 3524-3532 
D3: Embo J., vol. 1 1 , n°7, 1 992, Lokker et al., p. 2503-251 0 

i) D1 describes conjugates of two ligands (hetero dimers) capable of binding to tyrosine 
kinase receptors, the two ligands being fused by a linker, and the conjugate triggering 
receptor activation (D1: p.78, claims 13 and 15). In particular, it also discloses HGF- 
IgG dimers, such as NK2 HGF-IgG, comprising the NK2 deletion variant of HGF 
fused with an lgG-y1 heavy chain, thereby producing chimeras which are expressed 
as dimers (D1: p.65, 1.1 - p.66, I.4). Each superdomain (NK2 HGF) comprises HL, K1 
and K2 domains of HGF a chain (NK2 deletion mutant) (D1: p.23, 1.4-10 and p.65, 
1.1-21). Hence, the biologically inactive HGF variant NK2 HGF recovers a wild-type 
HGF biological activity when binding to the receptor as an HGF variant-IgG dimeric 
chimera (D1: p.6, 1. 24-28). Moreover, said recombinant protein was shown to bind 
to HGF receptor similarly to wild-type ligand (D1: p.66, 1.19-21) and to exhibit 
mitogenic activity on hepatocytes culture (D1: p.67, 1.1-9). Also described are 
nucleotide sequence, expression vector, cell producing NK2 HGF-IgG, and a process 
for preparing recombinant NK2 HGF-IgG (D1: p.65, 1.1 - p.66, 1.21). 
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ii) D2 discloses a recombinant fusion protein, MSP-NK2 , which comprises the N- 
terminal portion of MSP a chain including the two first kringles (HL, K1 and K2) linked 
to a fragment of lgG1-y1 heavy chain and which is capable of stimulating 
phosphorylation of MSP receptor (Ron) (D2: p.3528, col.1, 1.19-31). 

4.3 Statement with regard to novelty (Article 33(2) PCT) 

The subject-matter of claims 1-13 meets the requirements of Article 33 (2) PCT in 
view of the available prior art documents. 

Actually, the fusion protein of D2 comprises only one domain of MSP (see § 4.2 ii). 
Moreover, the claimed recombinant proteins differ from the HGF-IgG dimers of D1, 
by the nature of the linker (the sequence B versus lgG-y1 heavy chain in D1) (see § 
4.2 i). Moreover, the claimed recombinant proteins result from the asymmetrical 
linking of the superdomains A et B to the spacer (asymmetrical tandem array), 
whereas the dimer of D1 result from the binding of the linker to identical site of HGF 
(symmetrical dimer). 

4.4 Statement with regard to inventive step (Article 33(3) PCT) 

The subject-matter of claims 1-13 fulfill the requirements of Article 33(3) PCT, 
because said claims do involve an inventive step in view of the available prior art 
documents. 

Neither D1 , nor D2 suggests to combine HL and K domains according to formula 1 
in order to recover the desired activities of HGF or MSP cytokines such as promotion 
of scattering of hematopoietic precursors cells and protecting activity against 
antineoplastic treatment-induced apoptosis of liver, kidney and gastroenteric cells, 
without their unfavourable effects such as mitogenic activity on neoplastic cell (see 
§ 4.2). Therefore, claims 1-13 meet the requirements of Article 33(3) PCT in view of 
the available prior art documents. — 

4.5 Statement with regard to industrial applicability (Article 33(4) PCT) 

For the assessment of the present claims 10-12 on the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting States. The 
attention of the applicant is also drawn to the fact, that the patentability can also be 
dependent upon the formulation of the claims. The EPO, for example, does not 
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recognize as industrially applicable the subject-matter of claims to the use of a 
compound in medical treatment, but may allow, however, claims to a known com- 
pound for first use in medical treatment and the use of such a compound for the 
manufacture of a medicament for a new medical treatment. 

5. Additional remarks to item VIII (certain observations on the international 
application, Article 6 PCT) 

5.1 Claim 1 

Claim 1 does not fulfill the requirements of Article 6 PCT, because its subject-matter 
is not clearly defined: 

- it is not clear, from the wording of said claim, how HL and K1-K4 domains of HGF 
and/or MSP a chains should be combined to obtain the claimed recombinant 
proteins. For example, it is not clear whether one superdomain only comprises a 
combination of said HGF domains (HL, and K1-K4 domains), and the other 
superdomain a combination of said MSP domains, or if each superdomain may 
comprise a mixture of said domains of both ligands. The attention of the applicant is 
drawn to the fact, that each superdomain of the two exemplified proteins, Magic and 
Metron factors, corresponds to the combination of different domains of the same 
factor (the HL and K1-K4 domains comprised in one superdomain are all derived 
from the same ligand), but not to the mixture of domains of HGF and MSP domains. 

- the component D of the recombinant protein disclosed in claim 2 is not clearly 
defined, because its component Z is defined in terms of the result to be achieved 
("useful for the purification and detection of ..."). Such a definition is generally not 
allowable, because it merely amounts to a statement of the underlying problem (see 
PCT Gazette, 29.10.1998, "Guidelines concerning PCT international preliminary 
examination", Section IV, Chapter III-4.7). 

- the term "conventional" used to define the proteolytic site W is vague, and, as such, 
renders the scope of said claim unclear. _ 

5.2 Additional comments 

New claim 2 as well as claim 5, refer back, among other, to themselves. This 
renders the scope of said claims unclear. 
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language in which it was filed, unless otherwise indicated under this item. 



□ 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 



With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 

was carried out on the basis of the sequence listing : 

|X~| contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readble form. 



□ 



2. 
3. 



□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 



4. With regard to the title, 

[X"| the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

| | the text is approved as submitted by the applicant. 

mthe text has been established, according to Rule 38.2(b), by this Authority as it appears in Box lit. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. ; , 



f | as suggested by the applicant. [XJ None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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Recombinant proteins deriving from recombination of structural domains 
deriving from the alpha subunits of HGF and/or MSP growth factors. 
The recombinant proteins of the present invention have biological activity, 
and protect cells from death (apoptosis) induced by chemotherapeutic drugs. 
These molecules can be conveniently used to prevent or to treat the toxic 
side effects of chemotherapeutic agents used in cancer therapy. 



Form PCT/ISA/210 (continuation of first sheet (2)) (July 1998) 



PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
SCB468 PCT 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/41 6) 


International application No. 
PCT/EP99/00478 


International filing date (day/month/year) 
27/01/1999 i 


Priority date (day/month/year) 
30/01/1998 


International Patent Classification (IPC) or na 
C12N15/12 


ional classification and IPC 


Applicant 

DOMPE' S.p.A. et al 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 



and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 8 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 4 sheets. 



3. This report contains indications relating to the following items: 

I Basis of the report 

II S Priority 

III E3 Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV □ Lack of unity of invention 

V S Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations suporting such statement 

VI d Certain documents cited 

VII □ Certain defects in the international application 

VIII S Certain observations on the international application 



Date of submission of the demand 


Date of completion of this report 




05/08/1999 






Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 

D-30298 Munich 
CTX Tel. +49 39 2399 - 0 Tx: 523656 spmu d 

Fax: +49 89 2399 - 4465 


Authorized officer 
Perez, C 

Telephone Mo ^49 39 2399 24S4 





1 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/EP99/00478 

I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments): 

Description, pages: 

1 -30 as originally filed ( 

Claims, No.: 

1-13 as received on 13/03/2000 with letter of 13/03/2000 

Drawings, sheets: 

1/1 9-1 9/1 9 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 

see separate sheet 

II. Priority 

1 . □ This report has been established as if no priority had been claimed due to the failure to furnish within the 

prescribed time limit the requested: 

□ copy of the earlier application whose priority has been claimed. 

□ translation of the earlier application whose priority has been claimed. 

2. □ This report has been established as if no priority had been claimed due to the fact that the priority claim has 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EP99/00478 



been found invalid. 

Thus for the purposes of this report, the international filing date indicated above is considered to be the relevant date. 
3. Additional observations, if necessary: 
see separate sheet 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 

K claims Nos. 10-12 with regard to industrial appl. 

because: 

El the said international application, or the said claims Nos. 1 0-1 2 with regard to industrial applicability relate to 
the following subject matter which does not require an international preliminary examination {specify): 

see separate sheet 

□ the description, claims or drawings (indicate particular elements below/) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said ciaims Nos. . 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1 . Statement 



Novelty (N) 


Yes: 


Claims 




No: 


Claims 


Inventive step (IS) 


Yes: 


Claims 




No: 


Claims 


Industrial applicability (IA) 


Yes: 


Claims 




No: 


Claims 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the. 
claims are fully supported by the description, are made: 



see separate sheet 
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1. Additional remarks to item I (basis of opinion) 

- since all the sequences of the second Listing received the 03.03.1999 (SEQ ID N°1 
to 16) were filed with the present application, said listing is considered to meet the 
to requirements of Article 34{2b) and Rule 70.2 (c) PCT. 

- the amended set of claims filed with the letter dated 13.03.2000 fulfill the 
requirements of Article 34 (2b) and Rule 70.2>(c) PCT. 

Thus, the present international preliminary examination report is based on the 
amended set of claims. 

2. Additional remark to item II (priority, Article 8 PCT) 

The right of priority covers only those elements included in the priority document 
(Article 8 PCT). Actually, the IPEA considers that at least a part of the subject-matter 
disclosed within the present application does not seem to have a basis in the 
application whose priority is claimed: for example, claims 8-9 as well as the subject- 
matter described within examples 1c, 4b, 5 and 6 and figure 8. 

3. Additional remark to item III (no opinion) 

Claims 10-12 relate to subject-matter considered by this Authority to be covered by 
the provisions of Rule 67.1 (iv) PCT (medical use). Consequently, no opinion will be 
formulated with respect to the industrial applicability of the subject-matter of these 
claims (Article 34(4)(a)(i) PCT). 

4. Additional remarks to item V (reasoned statement under Rule 66.2(a) (ii) with 
regard to novelty, inventive step or industrial applicability) 

4.1 Present application 

The present application discloses recombinant proteins comprising two structural 
domains obtained by combination of the hairpin loop (HL) and kringle (K1 to K4) 
domains of hepatocyte growth factor (HGF) and/or macrophage stimulating protein 
(MSP) a subunits, which are linked together by a spacer sequence (linker). In 
particular, the engineered factors comprise two domains ([A] and [C]) separated by 
a spacer (B), each of them comprising at least an hairpin loop (HL) and the kringle 
1 domain (K1) of HGF and/or MSP (see formula I). Two recombinant proteins are 
exemplified: 

- Metron Factor 1 (Metron F-1) comprises sequence 1-56 and 99-274 of MSP linked 
with the sequence (Gly 4 Ser) 3 to sequence 32-294 of HGF, followed by the tag 
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sequence Asp 4 -Lys-His 6 . 

- Magic Factor 1 (Magic F-1) consists of sequence 1-294 of HGF linked with the 
sequence (GIy 4 Ser) 3 to sequence 19-274 of MSP, followed by the tag sequence Asp 4 - 
Lys-His 6 . 

Also disclosed are nucleotides sequences encoding said proteins, expression vectors 
comprising said nucleotides, host cells transformed by said vectors, and process for 
preparing said recombinant proteins, using for'example kidney BOSC cell or SF9 
insect cell. Finally, the application discloses said proteins for use as therapeutical 
agents, their use in the manufacture of a medicament for the prevention or treatment 
of chemotherapeutic-induced toxicity and pharmaceutical compositions containing 
an effective amount of said proteins combined with a pharmacologically acceptable 
excipient. 

4.2 Prior art documents 

The following documents are considered to be relevant for assessing the novelty and 
inventiveness of the claimed subject-matter: 
D1: WO-A-9323550 

D2: Embo J., vol. 13, n°15, 1994, Gaudino et al., p. 3524-3532 
D3: Embo J., vol. 11, n°7, 1992, Lokker et al., p. 2503-2510 

i) D1 describes conjugates of two ligands (hetero dimers) capable of binding to tyrosine 
kinase receptors, the two ligands being fused by a linker, and the conjugate triggering 
receptor activation (D1: p.78, claims 13 and 15). In particular, it also discloses HGF- 
IgG dimers, such as NK2 HGF-IgG, comprising the NK2 detetion variant of HGF 
fused with an lgG-y1 heavy chain, thereby producing chimeras which are expressed 
as dimers (D1: p.65, 1.1 - p.66, 1. 4). Each superdomain (NK2 HGF) comprises HL, K1 
and K2 domains of HGF a chain (NK2 deletion mutant) (D1: p. 23, 1.4-10 and p.65, 
1.1-21). Hence, the biologically inactive HGF variant NK2 HGF recovers a wild-type 
HGF biological activity when binding to the receptor as an HGF variant-igG dimeric 
chimera (D1: p. 6, 1. 24-28). Moreover, said recombinant protein was shown to bind 
to HGF receptor similarly to wild-type ligand (D1: p.66, 1.19-21) and to exhibit 
mitogenic activity on hepatocytes culture (D1: p.67, 1.1-9). Also described are 
nucleotide sequence, expression vector, cell producing NK2 HGF-IgG, and a process 
for preparing recombinant NK2 HGF-IgG (D1: p.65, 1.1 - p.66, 1.21). 
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ii) D2 discfoses a recombinant fusion protein, MSP-NK2 , which comprises the N- 
terminal portion of MSP a chain including the two first kringles (HL, K1 and K2) linked 
to a fragment of lgG1-y1 heavy chain and which is capable of stimulating 
phosphorylation of MSP receptor (Ron) (D2: p. 3528, col.1, 1.19-31). 

4.3 Statement with regard to novelty (Article 33(2) PCT) 

The subject-matter of claims 1-13 meets the requirements of Article 33 (2) PCT in 
view of the available prior art documents. 

Actually, the fusion protein of D2 comprises only one domain of MSP (see § 4.2 ii). 
Moreover, the claimed recombinant proteins differ from the HGF-IgG dimers of D1 , 
by the nature of the linker (the sequence B versus lgG-y1 heavy chain in D1 ) (see § 
4.2 i). Moreover, the claimed recombinant proteins result from the asymmetrical 
linking of the superdomains A et B to the spacer (asymmetrical tandem array), 
whereas the dimer of D1 result from the binding of the linker to identical site of HGF 
(symmetrical dimer). 

4.4 Statement with regard to inventive step (Article 33(3) PCT) 

The subject-matter of claims 1-13 fulfill the requirements of Article 33(3) PCT, 
because said claims do involve an inventive step in view of the available prior art 
documents. 

Neither D1, nor D2 suggests to combine HL and K domains according to formula 1 
in order to recover the desired activities of HGF or MSP cytokines such as promotion 
of scattering of hematopoietic precursors cells and protecting activity against 
antineoplastic treatment-induced apoptosis of liver, kidney and gastroenteric cells, 
without their unfavourable effects such as mitogenic activity on neoplastic cell (see 
§ 4.2). Therefore, claims 1-13 meet the requirements of Article 33(3) PCT in view of 
the available prior art documents. 

4.5 Statement with regard to industrial applicability (Article 33(4) PCT) 

For the assessment of the present claims 10-12 on the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting States. The 
attention of the applicant is also drawn to the fact, that the patentability can also be 
dependent upon the formulation of the claims. The EPO, for example, does not 
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recognize as industrially applicable the subject-matter of claims to the use of a 
compound in medical treatment, but may allow, however, claims to a known com- 
pound for first use in medical treatment and the use of such a compound for the 
manufacture of a medicament for a new medical treatment. 

5. Additional remarks to item VIII (certain observations on the international 
application, Article 6 PCT) 

5.1 Claim 1 

Claim 1 does not fulfill the requirements of Article 6 PCT, because its subject-matter 
is not clearly defined: 

- it is not clear, from the wording of said claim, how HL and K1-K4 domains of HGF 
and/or MSP a chains should be combined to obtain the claimed recombinant 
proteins. For example, it is not clear whether one superdomain only comprises a 
combination of said HGF domains (HL, and K1-K4 domains), and the other 
superdomain a combination of said MSP domains, or if each superdomain may 
comprise a mixture of said domains of both ligands. The attention of the applicant is 
drawn to the fact, that each superdomain of the two exemplified proteins, Magic and 
Metron factors, corresponds to the combination of different domains of the same 
factor (the HL and K1-K4 domains comprised in one superdomain are all derived 
from the same ligand), but not to the mixture of domains of HGF and MSP domains. 

- the component D of the recombinant protein disclosed in claim 2 is not clearly 
defined, because its component Z is defined in terms of the result to be achieved 
("useful for the purification and detection of ..."). Such a definition is generally not 
allowable, because it merely amounts to a statement of the underlying problem (see 
PCT Gazette, 29.10.1998, "Guidelines concerning PCT international preliminary 
examination", Section IV, Chapter III-4.7). 

- the term "conventional" used to define the proteolytic site W is vague, and, as such, 
renders the scope of said claim unclear. 

5.2 Additional comments 

New claim 2 as well as claim 5, refer back, among other, to themselves. This 
renders the scope of said claims unclear. 



13-03-2000 EP 009900478 

> 

31 



CLAIMS 



1. Recombinant proteins comprising two superdomams, separated by a 
spacer sequence (linker), obtained combining the HL and K1-K4 domains 
5 of HGF and/or MSP a chains : according to general formula (I): 

[A] - B - [C] - (D)y (I) 

in which 

[A] corresponds to the sequence (LS) TT ,-HL-Kl-(K2) n -(K3) 0 -(K4) P 
wherein (the numbering of the following amino acids refers to the HGF and 
10 MSP sequences as reported in Fig. I and 2, respectively): 

LS is an amino acid sequence corresponding to residues 1-31 of HGF or 1- 
18 of MSP; 

HL is an amino acid sequence starring between residues 32-70 of HGF a 
chain and ending between residues 96-127 of the identical chain; or it is an 
15 amino acid sequence starting between residues 19-56 of MSP a chain and 

ending between residues 78-109 of the identical chain; 

Kl is an amino acid sequence starting between residues 97-128 of HGF a 
chain and ending between residues 201-205 of the identical chain; or it is 
an amino acid sequence starting between residues 79-110 of MSP a chain 

20 and ending between residues 186-190 of the identical chain; 

K2 is an amino acid sequence starting between residues 202-206 of HGF a 
chain and ending between residues 283-299 of the identical chain; or it is 
an amino acid sequence starting between residues 187-191 of MSP a chain 
and ending between residues 268-282 of the identical chain; 

25 K3 is an amino acid sequence starting between residues 284-300 of HGF a 

chain and ending between residues 378-3 8 5 of the identical chain; or it is 
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an amino acid sequence starting between residues 269-283 of MSP a chain 
and ending between residues 361-369 of the identical chain; 
K4 is an amino acid sequence starting between residues 379-386 of HGF a 
chain and ending between residues 464-487 of the identical chain; or it is 
5 an amino acid sequence starting between residues 362-370 of MSP a chain 

and ending between residues 448-481 of the identical chain; 
m, n, o, p are 0 or 1; 

the sum n + o + p is an integer from 1 to 3 or 0, with the proviso that n 
>o>p; 

10 B is the sequence [(X) q YJ T , wherein X = Gly and Y = Ser, or Cys, or Met, 

or Ala; 

q is an integer from 2 to 8; 
r is an integer from 1 to 9; 

[C] corresponds to the sequence HL-Kl-(K2) s -(K3) r (K4) n 
15 wherein HL, K1-K4 are as defined above, 

s } t, u are 0 or 1; the sum s -r t + u is an integer from 1 to 3 or 0, with the 
proviso that s > t > u; 

D is the sequence W-Z, wherein W is a conventional proteolytic site. Z is 
any rag sequence useful for the purification and detection of the protein; y 
20 is 0 or 1. 

2. Recombinant proteins according to claims 1-2, m which the HL 
domain is a sequence of HGF ct chain ranging from amino acids 32 to 127, 
or a sequence of MPS a chain ranging from amino acids 19 to 98; the K.I 
domain is a sequence of HGF <x chain ranging from amino acids 123 to 203, 
25 or a sequence of MPS a chain ranging from amino acids 99 to 188; the K2 

domain is a sequence of HGF a chain ranging from amino acids 204 to 294, 
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or a sequence of MPS a chain ranging from amino acids 189 to 274; the K3 
domain is a sequence of HGF a chain ranging from amino acids 286 to 383, 
or a sequence of MPS a chain ranging from amino acids 275 to 367; the K.4 
domain is a sequence of HGF a chain ranging from amino acids 384 to 487, 
5 or a sequence of MPS a chain ranging from amnio acids 368 to 477. 

3. Recombinant proteins according to claims 1-2 of formula (II): 
LSmsp-HLms?~K1msp-^2 MS p-L-HLhgf~K1-hgf - ^2 hgf -D (II) 

in which LSmsp is the sequence 1-18 of MSP, HLmsp is the sequence 19-56 
of MSP, Kl 

msp is the sequence 99-188 of MSP, KL2 M sp is the sequence 189- 
10 274 of MSP, HL HGF is the sequence 32-127 of HGF, K1 H gf is the sequence 

128-203 of HGF, K2 HG f is the sequence 204-294 of HGF, L is the sequence 
(Gly4Ser) 3) D is the sequence Asp4-Lys-His<$. 

4. Recombinant proteins according to claims 1-2 of formula (III): 

LShGF-HL^g" Kl;HGF-^HGF-L-HLHGf-KlHGF-^HGF-D (III) 

15 in which HL HGF , KIhgf, K2 hc? , L and D are as defined in claim 4, LSrgf is 

the sequence 1-31 of HGF. 

5. Nucleotide sequences encoding for the recombinant proteins of claims 
1-5. 

6. Expression vectors comprising the nucleotide sequences of claim 5. 
20 7. Prokaryotic or eukaryotic host cell transformed with The expression 

vector of claim 6. 

8. Process for preparing the recombinant proteins of claims 1-4, which 
comprises the following steps: 

a) construction of DN A encoding the desired protein; 
25 b) insertion of DNA in an expression vector; 

c) transformation of a host cell with recombinant DNA (rDNA); 
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d) 



culture of the transformed host cell so as to express the recombinant 

protein; 

=) extraction and purification of the produced recombinant protein. 

9. Process according to claim 8, wherein the host cell is kidney epithelial 

SOSC cell or SF9 insect cell. i 

10. Recombinant proteins of claims 1 -4 for use as therapeutic agents. 

11. Use of recombinant proteins of claims 1-4 in the manufacture of a 

medicament for the prevention or treatment of chemotherapeutic-mduced 

toxicity. 

12. Use according to claim 9, wherem the chemotherapeutic-induced 
toxicity is myelotoxicity, kidney toxicity, neurotoxicity, mucotoxicity and 

hepatotoxicity. 

13. Pharmaceutical compositions containing an effective amount of the 
recombinant proteins of claims 1-4, i„ combination with pharmacologically 
acceptable excipients. 



